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SUBJECT: NFPA 2112 ROC TC Letter Ballot (A2011) 

 ______________________________________________________________________  
 
The ROC letter ballot for NFPA 2112 is attached.  The ballot is for formally voting on 
whether or not you concur with the committee’s actions on the comments.  Reasons must 
accompany all negative and abstention ballots. 
 
Please do not vote negatively because of editorial errors.  However, please bring 
such errors to my attention for action. 
 
Please complete and return your ballot as soon as possible but no later than Friday, 
November 19, 2010.  As noted on the ballot form, please return the ballot to Joanne 
Goyette either via e-mail to jgoyette@nfpa.org or via fax to 617-984-7110.  You may 
also mail your ballot to the attention of Joanne Goyette at NFPA, 1 Batterymarch Park, 
Quincy, MA 02169. 
 
The return of ballots is required by the Regulations Governing Committee Projects.   
 
Attachments:  Comments 
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Report on Comments  –  June 2011 NFPA 2112
_______________________________________________________________________________________________
2112-1     Log #34

_______________________________________________________________________________________________
Rick Brower, Occidental Oil and Gas

2112-3
None provided.

Support the actions of the committee to retain the title of though document. 2112 and companion
document 2113 are specific for the protection of Flash Fires.

The submitter did not provide any recommended action.

_______________________________________________________________________________________________
2112-2     Log #10

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

2112-2
Revise text to read as follows:

The name of the document needs to retain “Flash” in the title.
IADC strongly supports the committee’s rejection to change the title of the document and objects to the

expansion of the scope of this document by removing “Flash Fire” from the title. By changing the text, the committee is
creating an expanding scope of the document for commercial purposes and not for the safety of the industrial workers.
Change in the title will cause confusion as to what type of fires the clothing are to protect industrial workers from.

The TC reaffirms its previous action in Proposal 2112-2 (Log #2).  However, the committee
disagrees with the submitter's substantiation.  The committee reaffirms its previous substantiation as published in the
ROP.   The TC recognizes that there are other types of incidents that may be considered when selecting garments.
However, NFPA 2112 was developed specifically to address garments used for protection in short-duration thermal
exposures with the intent of not contributing to burn injury of the wearer. The TC believes that the use of the term “flash
fire” best captures this intention.

_______________________________________________________________________________________________
2112-3     Log #16

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

2112-2
Revise text to read as follows:

New title text should be rejected and the original 2112 should be retained.
IADC objects to the expansion of the scope of this document by removing “Flash Fire” from the title. By

changing the text, the committee is creating an expanding scope of the document for commercial purposes and not for
the safety of the industrial workers. Change in the title will cause confusion as to what type of fires the clothing are to
protect industrial workers from.

The TC did not make any changes to the title of 2112 in the ROP phase.  Therefore, the
committee can't accept this comment.
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_______________________________________________________________________________________________
2112-4     Log #21

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-2
Support the rejection of the "proposal" in its entirety.

The purpose of this document is to address the minimum performance requirements and the test
methods for flame-resistant fabrics for use in areas at risk from flash fires. The removal of the word "flash"
inappropriately changes the scope of the document.

See the committee statement on Comment 2112-2 (Log #10).

_______________________________________________________________________________________________
2112-5     Log #33

_______________________________________________________________________________________________
Rick Brower, Occidental Oil and Gas

2112-2
None provided.

Support the actions of the committee to retain the title of though document. 2112 and companion
document 2113 are specific for the protection of Flash Fires.

The submitter did not provide any recommended action.

_______________________________________________________________________________________________
2112-6     Log #22

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-3
Support the rejection of the "proposal" in its entirety.

The purpose of this document to address the specific issues associated with flash fires, not that of all
types of fires.

The TC reaffirms its previous action in ROP 2112-3.  However, the committee disagrees with
the submitter's substantiation.  The committee reaffirms its previous substantiation as published in the ROP.   The TC
recognizes that there are other types of incidents that may be considered when selecting garments. However, NFPA
2112 was developed specifically to address garments used for protection in short-duration thermal exposures with the
intent of not contributing to burn injury of the wearer. The TC believes that the use of the term “flash fire” best captures
this intention.

_______________________________________________________________________________________________
2112-7     Log #35

_______________________________________________________________________________________________
Rick Brower, Occidental Oil and Gas

2112-4
None provided.

Support the actions of the committee to focus on the manikin test for he protection of workers.

The submitter did not provide any recommended action.
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_______________________________________________________________________________________________
2112-8     Log #20

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

2112-4
Renumber current scope statement as 1.1.1 Add:

1.1.2 This standard does not address undergarments.
1.1.3 This standard does not apply to single-use or disposable garments that are not intended to be laundered.

When original developed, the committee did not address or contemplate the application of the criteria
to either undergarments (worn under compliant clothing) or single use clothing items (which could not be subjected to
multiple launderings).

Proposed paragraph 1.1.3 exists in section 1.3.2.  The TC rejected proposed 1.1.3 as it would
be redundant.  The TC rejected the proposed 1.1.2 because the document should not restrict manufacturers of
undergarments from certifying their product to NFPA 2112.

_______________________________________________________________________________________________
2112-9     Log #5

_______________________________________________________________________________________________
Terry K. Clark, Anadarko Petroleum Corporation

2112-5
Revise text to read as follows:

1.2.1 This standard shall provide minimum requirements for the design, construction, evaluation, and certification of
flame-resistant garments for use by industrial personnel, with the intent of not contributing to the burn injury of the
wearer, providing a degree of protection to the wearer, and reducing the severity of burn injuries resulting from short
duration thermal exposures or accidental exposure to hydrocarbon flash fires.

I am opposed to expanding the scope of this document by the addition of short-duration thermal
exposures which does not limit it to "flash fires" and in fact opens it up to exposure to any heat source.
I am also proposing deleting the word "hydrocarbon" since not all flash fires are hydrocarbon in origin. The very

definition of "flash fire" as it presently exists in this standard does not single out "hydrocarbon" as part of it. It states that
a "Flash Fire" is "A fire that spreads rapidly through a diffuse fuel, such as dust, gas or the vapors of an ignitable liquid,
without the production of damaging pressure." (SIC)

1.2.1 This standard shall provide minimum requirements for the design, construction, evaluation, and certification of
flame-resistant garments for use by industrial personnel, with the intent of not contributing to the burn injury of the
wearer, providing a degree of protection to the wearer, and reducing the severity of burn injuries resulting from short
duration thermal exposures or accidental exposure to hydrocarbon flash fires.

The TC reaffirms its previous action in ROP Committee Proposal 2112-5 (Log #CP4).  The TC
recognizes that there are other types of incidents that may be considered when selecting garments. NFPA 2112 was
developed specifically to address garments used for protection in short-duration thermal exposures with the intent of not
contributing to burn injury of the wearer. The Committee agrees with the submitter's substantiation to remove the word
"hydrocarbon" from the "Purpose" statement.
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_______________________________________________________________________________________________
2112-10     Log #23

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-5
Support the rejection of the "proposal" in its entirety.

The term "hydrocarbon flash fire" appears only here in the document. Hydrocarbon should not be
singled out, as "flash fire applies to all media.
In addition, the use of the term "short-duration thermal exposure" is not necessary, nor is it defined. What is

"short-term"? The term "flash fire" is defined and is the focus of this document.

The TC reaffirms its previous action in ROP 2112-5 (Log #CP4).  The committee further refers
to action taken on Comment 2115-9 (Log #5).

_______________________________________________________________________________________________
2112-11     Log #31

_______________________________________________________________________________________________
Darren Hewston, PXP

2112-5
1.2.1* This standard shall provide minimum requirements for the design, construction, evaluation

and certification of flame-resistant garments for use by industrial personnel, with the intent of not contributing to the burn
injury of the wearer, providing a degree of protection to the wearer and reducing the severity of burn injuries resulting
accidental exposure to hydrocarbon flash fires.

The Scope of the document is for reducing the risk to flash fire, see section 1.1 Scope.  The Scope is
not limited to only flash fires from hydrocarbon sources.

The TC reaffirms its previous action in ROP Committee Proposal 2112-5 (Log #CP4).  The
committee further refers to action taken on Comment 2112-9 (Log #5).

_______________________________________________________________________________________________
2112-12     Log #36

_______________________________________________________________________________________________
Rick Brower, Occidental Oil and Gas

2112-5
Delete text to read as follows:

This standard shall provide minimum requirements for the design, construction, evaluation, and certification of
flame·resistant garments for use by industrial personnel, with the intent of not contributing to the bum injury of the
wearer, providing a degree of protection to the wearer, and reducing the severity of bum injuries resulting from short
duration thermal exposures or accidental exposure to hydrocarbon flash fires.

The standard is specific for flash fire and should not be limited to only hydrocarbon flash fires.

The TC reaffirms its previous action in ROP Committee Proposal  2112-5 (Log #CP4).  The
committee further refers to action taken on Comment 2112-9 (Log #5).
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_______________________________________________________________________________________________
2112-13     Log #24

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-8
I support the rejection and of the "accept in principle in part" proposal in its entirety.

The original language of the submitted should be accepted without modification.

The submitter's proposed action is confusing, and the submitter has not provided any
substantiation for reconsidering the committee's ROP action.

_______________________________________________________________________________________________
2112-14     Log #25

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-9
I support the rejection and of the "accept in principle in part" proposal in its entirety.

The original language of the submitter should be accepted without modification.

The submitter's proposed action is confusing, and the submitter has not provided any
substantiation for reconsidering the committee's ROP action.

_______________________________________________________________________________________________
2112-15     Log #37

_______________________________________________________________________________________________
Rick Brower, Occidental Oil and Gas

2112-8
None provided.

The committee should accept the proposed verbage by Mr. Stull without modification. The changes
introduce could weather into the section on Single layer Garments and expands the scope of the standard.

The submitter did not provide any recommended action.

_______________________________________________________________________________________________
2112-16     Log #26

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-12
I support the rejection of the "proposal" in its entirety.

The work "flash" should not be removed from the text. This document is directed towards flash fire
issues specifically. Removal of "flash" expands the scope inappropriately.

The TC disagrees with the submitter's substantiation and reaffirms its ROP action as published:
The TC recognizes that there are other types of incidents that may be considered when selecting garments. However,
NFPA 2112 was developed specifically to address garments used for protection in short-duration thermal exposures
with the intent of not contributing to burn injury of the wearer. The TC believes that the use of the term “flash fire” best
captures this intention, and therefore the definition for flash fire should be maintained as written.
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_______________________________________________________________________________________________
2112-17     Log #1

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

2112-7
Recommend the following changes:

If requested by the manufacturer submitting for certification, the certification organization shall be permitted to
accept component recognition for those materials, components, or product subassemblies that have been component
recognized by a different certification organization. This organization shall (1) meet (1) the requirements of Section 4.2,
Certification Program, and (2) provide evidence of compliance for its conformity with the requirements for a certification
organization, and (3) meet the applicable requirements of the product certification organization accepting the recognized
components (see 4.3.Y).

The certification organization shall request from the submitting manufacturer, as part of a product certification
that uses the component recognition for a material, component or product assembly listed by a different certification
organization, a copy of the test report or test data which demonstrates compliance of the material, component or product
subassembly with the applicable requirements of this standard. A certification organization shall have a process for
developing requirements, which when fulfilled, will be the basis for utilization of certification of components  from another
certification organization meeting the requirements of this standard in the certification of the end product.

When the requirements developed through the above process are fulfilled, the resultant utilization of certifications
of components from another certification organization shall be comparable to either (1) the utilization of the certification
organization’s own certification of components; or if the certification organization does not certify components, (2) the
certification organization’s acceptance of results of evaluations from external sources.

1. The proposed language of paragraph 4.3.X of NFPA 2112, as worded, is problematic for many
reasons.  NFPA is compelling certification organizations to accept and rely on the data and judgment of component
certifiers.  Some of these component certifiers may be competitors of the certification organization.  In essence, NFPA is
forcing certification organizations to work with and thereby have a business relationship with their competitors.  This
proposal intentionally interferes with how a certification organization performs its service as well as with whom it
chooses to do business to provide its service. This forced business relationship also interferes with the certification
organization’s relationship with its own customers.  It injects an extra party or parties into the relationship between the
certification organization and its customer, and any difficulties or problems that arise due to the component certifier or
the component certification either before or after the certification of the end product could cause tension in and/or
jeopardize the certification organization’s relationship with its customer.
This forced business relationship also interferes with the certification organization’s commercial interests.  Many

certification organizations perform the component testing themselves.  Depending upon the product, the component
testing can constitute a notable source of revenue.  Requiring certification organizations to accept another organization’s
component certification means a loss of business, potentially to the benefit of their competitor(s).
A related problem with the proposed language is that it may be seen as an attempt by regulators to eliminate

competition in the marketplace.  Instead of having certification organizations compete for the business of component
certification, the NFPA’s proposed language takes the affirmative step of preventing certification organizations from
competing for this business.
Another problem with the proposed language is that it takes control of the certification process out of the end product

certification organization’s hands.  There are several potential adverse consequences that can result from this.  When
the certified product fails to meet the user’s expectations, legal claims may be asserted against both the manufacturer
and the certifying organization.  Various legal theories may be alleged, such as negligent misrepresentation, strict
liability, and negligence.  To manage this potential legal liability, the certifying organization must be able to defend itself
by showing that the conformity assessment process met the applicable standard of care.  If the certifying organization
loses control of the conformity assessment process, however, the certifying organization may be subjected to
unmanageable, uninsurable, and ultimately unacceptable legal risk.
The certifying organization is not the only body with increased legal risk.  If the certified product fails or becomes the

subject of litigation, and particularly if a component part is involved, legal claims are likely to be asserted against NFPA
and the Technical Committee for compelling the certification organization to accept the component certification and
issue a certification mark in reliance on the component certification.
Another concern with taking control of the certification process out of the end product certification organization’s hands

is that certifying organizations such as Underwriters Laboratories own valuable federally registered marks, such as the
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UL mark.  The value of UL mark depends on its reputation for conducting thorough and reliable conformity assessments,
among other things.  To protect the value of its mark, UL will not license the use of its mark unless UL has conducted
the conformity assessment.  Even in those instances where UL chooses to accept data from third parties for certification
purposes, it has a rigorous program that each third party must go through, which includes initial and follow-up
assessments to ensure the technical competency of the organization to test to the standards or programs for which it will
be providing data.  UL should not be forced to jeopardize the value of its mark, and ultimately its control over its mark,
by relying on the conformity assessment activities of others.
End users of the product, who may rely on the certification mark on a product in making their purchasing decisions, may
also be adversely affected by the proposed language.  They may be misled as to the nature and scope of the product
evaluation.  They likely will assume that the certification organization’s mark on a product means that the certification
organization evaluated every component of the product and found each to meet the applicable requirements of the
standard, when that may not be the case.  End users have the right to know that components of products were neither
evaluated by nor subjected to due diligence by the certification organization whose mark is on the product.  They also
should have the right to choose products that are certified entirely by the companies that they trust.
2. Further, the current wording in new paragraph 4.3.Y would require the disclosure of proprietary and confidential

information, violating certification requirements and contractual obligations between the owner of the certified product
and the CO. UL considers the results of an investigation as proprietary information, and for use only in UL’s Surveillance
program. The Test Report is intended solely for the use of UL and the Applicant for establishment of UL certification
coverage of the product under UL’s Follow-Up Service. Any use of the Report other than to indicate that the sample(s)
of the product covered by the Report has been found to comply with UL’s applicable requirements is not authorized. UL
shall not incur any obligation or liability for any loss, expense, or punitive damages, arising out of or in connection with
the use or reliance upon the contents of the Report to anyone other than the Applicant as provided in the agreement
between UL and Applicant. Any use or reference to UL’s name or certification mark(s) by anyone other than the
Applicant in accordance with the agreement is prohibited without the express written approval of UL.
3. Per ISO/IEC 17007, “Conformity assessment - Guidance for drafting normative documents suitable for use for

conformity assessment”, product Standards such as NFPA 2112 should focus only on the evaluation criteria or
performance characteristics of the product. It should be left up to the certification organization (CO) to decide what
methods and means of conformity assessment activity will be utilized, who will carry out the conformity assessment, and
under what conditions. The CO requirement for data acceptance is outside of the scope and intent product standards,
and conflicts with the CO’s control of their Mark and proprietary information. Just as a standard requirement cannot
force manufacturers to purchase components from a specific supplier, COs cannot be required to accept the
certifications of components from other COs. A product standard should not contain requirements that are business
decisions on how a CO will provide its service(s).

If requested by the manufacturer submitting for certification, the certification organization shall accept component
recognition for those materials, components, or product subassemblies that have been component recognized by a
different certification organization. This organization shall (1) meet (1) the requirements of Section 4.2, Certification
Program, and (2) provide evidence of compliance for its conformity with the requirements for a certification organization,
and (3) meet the applicable requirements of the product certification organization accepting the recognized components
(see 4.3.9).

The certification organization shall request from the submitting manufacturer, as part of a product certification
that uses the component recognition for a material, component or product assembly listed by a different certification
organization, a copy of the test report or test data which demonstrates compliance of the material, component or product
subassembly with the applicable requirements of this standard. A certification organization shall have a process for
developing requirements, which when fulfilled, will be the basis for utilization of certification of components  from another
certification organization meeting the requirements of this standard in the certification of the end product.

When the requirements developed through the above process are fulfilled, the resultant utilization of
certifications of components from another certification organization shall be comparable to either (1) the utilization of the
certification organization’s own certification of components; or if the certification organization does not certify
components, (2) the certification organization’s acceptance of results of evaluations from external sources.

The committee accepted the majority of the comment.  However, the committee rejected the
addition of "be permitted to" because it would make the provision optional.  The committee agrees that criteria for one
certification organization to accept the component recognition from another is beneficial.
The committee does not agree with the submitter's position regarding the increase in potential liability, decrease in
competition, lack of control for disclosure of proprietary and confidential information, and the inappropriateness for these
requirements as part of a product certification standard if the proposed criteria were not optional.
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_______________________________________________________________________________________________
2112-18     Log #12

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

N/A
Revise text to read as follows:

Acceptance of the additional information as presented by the University of Alberta.
The protection of the industrial worker is dependent on the entire garment, not just the fabric. The

committee needs to accept the suggest text.

The comment is not linked to a particular proposal, nor is it clear what language the submitter is
recommending.

_______________________________________________________________________________________________
2112-19     Log #27

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-18
I support rejecting the "proposal" in its entirety.

The HTP is pretty much a renaming of the old TPP test. The procedure and apparatus remain the
same, but the standard has been rewritten to eliminate references or inferences to protective performance in the real
world.
The most appropriate test to judge the protection capability of a flame-resistant garment is the Manikin test (ASTM

F-1930. This is a far better, more sophisticated and all encompassing lab test which enables a better comparison of
performance of protective garments and fabrics. I encourage the Technical Committee to move in that direction.

The TC rejects the proposal because the ROP revisions result in improvements to the test
procedure, including better precision.

_______________________________________________________________________________________________
2112-20     Log #13

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

2112-8
Revise text to read as follows:

The body burn rating should be lower to 35 from 50.
IADC is concerned that while eliminating face and hands from the testing criteria but maintaining the

body burn rating of 50 will leave industrial workers exposed to serious body burns. The testing criteria needs to be
stricter.

The TC action on Comment 2112-27 (Log #18) will result in further study of this issue.
However, the submitter has provided no substantiation to support a 35 percent threshold.  The committee rejects this
comment and holds Comment 2112-27 (Log #18)  that is supported by data.
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_______________________________________________________________________________________________
2112-21     Log #6

_______________________________________________________________________________________________
Terry K. Clark, Anadarko Petroleum Corporation

2112-19
Delete text to read as follows:

7.1.2 Fabric and reflective striping utilized in the construction of flame-resistant garments shall be tested for flame
resistance as specified in section 8.3, and shall have a char length of not more than 100 mm (4 in.) and an after flame of
not more than 2 seconds, and shall not melt and drip.
8.3.6.1 After-flame and char length for each material shall be calculated and reported.
8.3.6.2 The average after-flame and char length for each material shall be calculated and reported.
8.3.6.3 The after-flame time shall be reported to the nearest 0.2 second, and the char length to the nearest 3.2 mm(1/8

in.).
8.3.12.3 Testing shall be performed as described in 8.3.2 through 8.3.7, except that char length shall not be measured.

I propose removing the char length criteria from being part of the testing process. I base this on the
data supplied in the explanation of the negative vote from Mr. Baitinger which indicates that char length does not have
any relationship to the actual amount of protection provided to the wearer. Since this standards purpose (1.2.1) is to

a

" it follows that any evaluation test that does not aid in the determination of which of those fabrics that are
effective in reducing the severity of burns and provide a high level of protection is unnecessary.

The char length measurement is an important component of fabric testing.  The test not only
tests the fire resistance of the fabric, but is also the only test performed after 100 industrial launderings and dryings in
specific machines and therefore incorporates an element of durability into the 2112 certification.

_______________________________________________________________________________________________
2112-22     Log #28

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-19
I support the proposal of increasing the maximum allowed char length, and would go as far as

suggesting removing the char length from the criteria all together.
In the test data provided in Mr. Baitinger's Explanation of Negative, the char length provides not

correlation to Body Burn % and would therefore have no value in determining protection capability.

The result of the char length test is not intended to correlate to the manikin test; it is intended to
be used in conjunction with that test.  The committee continues to believe that there is no justification for increasing the
maximum allowable char length to 6 inches.  Four inch char length captures characteristics of durability and thermal
stability that would be adversely impacted by an increase in the threshold to 6 inches.
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_______________________________________________________________________________________________
2112-23     Log #38

_______________________________________________________________________________________________
Rick Brower, Occidental Oil and Gas

2112-19
None provided

The committee should accept the proposed verb age by Mr Stull without modification. The chare
length test is not directly related to the protection of the worker and should be increased to 6 inches and bring 2112 in
line with the EN standard
Baitinger comments provide the documentation of the lack of correlation

The submitter did not provide any recommended action.

_______________________________________________________________________________________________
2112-24     Log #39

_______________________________________________________________________________________________
Darren Hewston, PXP

2112-19
Support the rejection of the proposal.  However, it needs to be re-addressed by the TC.  The goal of

the document is to protect personnel from Flash Fire.  The mannequin test provides the best representation of the
protective capability of a garment  to protect wearer from or reduce the intensity of a burn from a flash fire.

As stated by Batinger, Loftin and Dale, there is no correlation between Char Length (vertical flame test)
in the fabric test and the protection of personnel wearing a garment in a flash fire.  As demontrated in the data provided
by Baitinger, there are fabrics that will pass the Char Length requirement yet still result in a high percentage of burn to
the wearer.  Conversely, there are fabrics that do not pass the Char Length requirement but provide excellent protection
to the wearer.  The goal should be in protecting the wearer and not passing a useless test.

The TC believes that all tests required by NFPA 2112 are designed to work in conjunction with
each other.  No one test alone can predict the protective capability of a certified garment.

_______________________________________________________________________________________________
2112-25     Log #7

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

2112-8
Revise text to read as follows:

Cold weather insulation materials utilized in the construction of flame-resistant garments shall be tested in
accordance with Section 8.4, and shall not shrink more than 25 percent in any direction.

Additional data will be presented at the ROC meeting to provide a substantiation of the proposed
change in the requirement.

Test data have been provided that show that the current requirement is sufficient.  See action
on Committee Comment 2112-32 (Log #CC#1).

***INSERT TEST DATA FROM J.STULL here***
(Figure 2112_L7_CS here***)
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INFORMATION TO ACCOMPANY COMMENT NFPA 2112-Log #7 
 
Test Data of Representative Fabrics for Heat Resistance and Thermal Shrinkage 
 

Desig. Face Cloth Type Batting Material Type 
Percent Thermal 

Shrinkage 
Heat 
Degradation 

Length Width 
A1 m-Aramid (light) non-FR polyester (light) 26.3 40.0 Melts, deforms 
A2 non-FR polyester (heavy) 26.4 35.3 Melts, deforms 
A3 FR cotton (heavy) non-FR polyester (light) 15.6 17.7 Melts, deforms 
A4 non-FR polyester (heavy) 27.9 33.1 Melts, deforms 
B1 m-Aramid (light) FR blend (light) 17.4 31.5 Deforms 
B2 FR blend (heavy) 16.3 34.7 Deforms 
B3 FR cotton (heavy) FR blend (light) 4.1 3.5 Deforms 
B4 FR blend (heavy) 6.4 6.9 Deforms 
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_______________________________________________________________________________________________
2112-26     Log #15

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

2112-21
Revise text to read as follows:

Revise text to read as follows:
7.1.5 “. . . predicted body burn rating of not more than 50 35 percent based on the total surface area covered by

sensors, excluding hands and feet.”
When eliminating hands and feet, the test should be based on 35 percent body burn.

The TC action on Comment 2112-27 (Log #18) will result in further study of this issue.
However, the submitter has provided no substantiation to support a 35 percent threshold.  The committee rejects this
comment and holds Comment 2112-27 (Log #18) that is supported by data.

_______________________________________________________________________________________________
2112-27     Log #18

_______________________________________________________________________________________________
Grace G. Stull, International Personnel Protection, Inc.

2112-21
Revise text to read as follows:

Specimen garments shall be tested for overall flash fire exposure as specified in Section 8.5 as a qualification
test for the material and shall have an average predicted body burn rating of not more than 50 40.

The table below represents the survivability for an average individual given the range of burn injury
(combined 2nd and 3rd degree burn).1 The rate of survival changes with the age of the individual.  For the purpose of
this standard, the ages ranges of 5-34, 35-49, and 50-59 are relevant since these age ranges would encompass the
ages for the majority of workers.
At the current criteria of permitting up to 50% body burn, survivability for each of the respective age ranges is 80%,

60% and 40%.  I submit that these levels are unacceptable for workers who should have the expectation for a better
than average chance of survival when accidentally exposed to flash fire.
The recommendation for a total body burn of not more than 40% would yield survivability rates of 90%, 80%, and 70%,

respectively.  These rates would provide a greater level of safety for workers without significantly decreasing the range
of available clothing material choices.

****Insert Table 2112_L18_S Here****

The body burn area threshold is a qualification test for fabric; it is not a predictive test of body
burn in an actual fire exposure.  In addition, the manikin test specified in 2112 uses a standardized garment that can not
account for performance differences due to specific design.
The TC requests that interested parties submit current survivability data to support future discussions.  In addition, the
TC should consider additional analysis to validate the existing threshold of 50 percent.
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Burn Size 
(%) of total 
skin 

0-1 2-4 5-34 35-49 50-59 60-74 >75 

0-10 >95 >95 >95 >95 >95 >95 90 
10-20 >95 >90 >95 >90 >90 >70 >60 
20-30 >90 >90 >90 >90 >75 50 35 
30-40 75 80 90 80 70 40 <20 
40-50 50 65 80 60 40 10 <10 
50-60 50 60 70 60 40 <25 <10 
60-70 40 50 60 40 25 <10 0 
70-80 35 40 45 30 25 0 0 
80-90 30 35 30 30 <20 0 0 
90-100 20 20 20 15 0 0 0 
* The body surface burn, combined second and third degree 
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_______________________________________________________________________________________________
2112-28     Log #29

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-21
Consider lowering the maximum Body Burn % to a value less than 50.

50% body burn is too high to be acceptable for clothing to be called protective. It is generally accepted
that most 3rd degree body burns above 33% can be fatal. The Technical Committee should consider lowering this
maximum % to some values lower than 50.

The TC action on Comment 2112-27 (Log #18)  will result in further study of this issue.
However, the submitter has not provided a specific value for the committee to act on.  The committee rejects this
comment and holds Comment 2112-27 (Log #18) that is supported by data.

_______________________________________________________________________________________________
2112-29     Log #11

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

2112-11
Revise text to read as follows:

Garment composites utilized in the construction of multi-layer flame resistant garments shall be tested for
thermal protective performance (TPP) as specified in Section 8.2, and shall have a “spaced” TPP rating of not less than
25 17 J/cm2 (6.0 4 cal/cm2) and a “contact” TPP rating of not less than 12.6 8.38 J/cm2 (3.0 2 cal/cm2).

The testing criteria needs to be lower to in order for the garment to effectively protect industrial
workers in the case of a flash fire.

The submitter has not provided any technical substantiation for reducing the threshold
numbers.
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_______________________________________________________________________________________________
2112-30     Log #17

_______________________________________________________________________________________________
Pamela A. Kavalesky, Intertek Testing Services

2112-25
Add the following to the table (after the current "Drain" and before the current "Extract":

*****Insert Table 8.1.3 Log #17 Here****

Further testing was conducted to demonstrate the observations previously noted.  A roll of fabric was
prepared in accordance with Section 8.1.3 of the NFPA 2112-2007 Standard.  At the conclusion of the laundering, five
samples of fabric from the machine direction and five samples from the cross-machine direction were analyzed for flame
resistance as outlined in Section 8.3.  A total of six samples (three from each direction) were found to be noncompliant
to the flame resistance test for both char length ad after-flame time.  The remaining roll of fabric was subjected to an
additional (second) rinse cycle.  The flammability test was then performed on five samples from each direction (a total of
ten samples).  The samples (all in the cross-machine direction) were found to be noncompliant for both char length and
after-flame time.  Six of the samples were now compliant.  The remaining roll of fabric was subjected to a third rinse
cycle, and five cross-machine samples were tested for flame resistance.  All samples were compliant to this
performance test after the third rinse cycle.
Additional testing was conducted on samples that were laundered in accordance with Section 8.1.3 of the NFPA

2112-2007 Standard.  Upon completion of the laundering process, samples were subjected to analysis by Scanning
Electron Microscope (SEM).  Pristine samples were also analyzed by SEM, and an unknown residue or containment
was found on the fabric after the laundering procedure.  This is further evidence that additional rinse cycles are needed
for the laundering procedure.  These additional rinse cycles are necessary to eliminate residual detergent that remains
after laundering, which causes a false positive result for the flame resistance test.

8.1.3* Washing and Drying Procedure. Where required, specimens shall be subjected to the specified number of cycles
of washing and drying in accordance with the following procedure:
(1) Each washing procedure shall be as specified in Table 8.1.3
(2)* When testing in accordance with 8.3.3.1, the final two cycles shall be run without adding any detergent or

chemicals.
Renumber subsequent.
A.8.1.3(2) The two chemical-free cycles are intended to remove any residuals from the test specimens.

The committee appreciates the work put into this subject. The TC contacted the submitter for
additional detail and learned that similar test results were obtained through additional rinse cycles at the end of
preparation.  Therefore, the TC modified the proposal to allow additional chemical-free cycles to remove residuals,
instead of adding rinse cycles to every laundering cycle.
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Table 8.1.3 
Drain 1    
Rinse 1 2 38 100 High 
Drain 1    
Rinse 2 2 38 100 High 
Drain 1    
Extract 5    
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_______________________________________________________________________________________________
2112-31     Log #19

_______________________________________________________________________________________________
William A. Fithian, Safety Equipment Institute (SEI)

2112-25
Add the following table (after the current "Drain" and before the current "Extract":

***Insert Table 8.1.3 Here***

SEI Comments:
Further testing was conducted to demonstrate the observations previously noted. A roll of fabric was prepared in

accordance with Section 8.1.3 of the NFPA 2112-2007 Standard. At the conclusion of the laundering, five samples of
fabric from the machine direction and five samples from the cross-machine direction were analyzed for flame resistance
as outlined in Section 8.3. A total of six samples (three from each direction) were found to be noncompliant to the flame
resistant test for both char length and after-flame time. The remaining roll of fabric was subjected to an additional
(second) rinse cycle. The flammability test was then performed on five samples from each direction (a total of ten
samples). Three samples (all in the cross-machine direction) were found to be noncompliant for both char length and
after-flame time. Six of the samples were now compliant. The remaining roll of fabric was subjected to a third rinse
cycle, and five cross-machine samples were tested for flame resistance. All samples were compliant to this performance
test after the third rinse cycle.
Additional testing was conducted on samples that were laundered in accordance with Section 8.1.3 of the NFPA

2112-2007 Standard. Upon completion of the laundering process, samples were subjected to analysis by Scanning
Electron Microscope (SEM). Pristine samples were also analyzed by SEM, and an unknown residue or contaminant was
found on the fabric after the laundering procedure. This is further evidence that additional rinse cycles are needed for
the laundering procedure. These additional rinse cycles are necessary to eliminate residual detergent that remains after
laundering, which causes a false positive result for the flame resistance test.

See Committee action on Comment 2112-30 (Log #17).

_______________________________________________________________________________________________
2112-32     Log #CC1

_______________________________________________________________________________________________
Technical Committee on Flash Fire Protective Garments,

2112-8
Add text to read as follows:

8.4.8.2 Measurements of cold weather insulation material thermal shrinkage shall be made on the side of the fabric
facing the wearer as used in the construction of the garment.

There can be differential shrinkage between both sides of the material.  The comment provides
clarification on how the shrinkage should be measured.  The face cloth acts as a stabilizer and rests next to the wearer's
skin.
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Table 8.1.3  
Drain 1    
Rinse 1 2 38 100 High 
Drain 1    
Rinse 2 2 38 100 High 
Drain 1    
Extract 5    
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_______________________________________________________________________________________________
2112-33     Log #8

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

2112-8
New text to read as follows:

Specimens shall include the complete composite of all layers ordered as used in the construction of the
garment, including the cold weather insulation material.

Testing shall be performed in accordance with 8.4.2 through 8.4.7.
The proposed new section provides for evaluating the cold weather insulation materials in composite

form. Additional data will be presented at the ROC meeting to provide a substantiation of the proposed change in the
requirement.

The insulation material should be tested independently.  See committee action on Committee
Comment 2112-32 (Log #CC1).

_______________________________________________________________________________________________
2112-34     Log #2

_______________________________________________________________________________________________
Amanda H. Newsom, Underwriters Laboratories Inc.

2112-4
Revise text to read as follows:

8.5.4.2 The manikin shall be dressed in 150 g/m2 (4.5 oz/yd2) 170 g/m2 (5.0 oz/yd2) (+ 5 percent), jersey knit, 100
percent cotton underwear briefs and 140 g/m2 (4.2 oz/yd2) (+ 5 percent), jersey knit, 100 percent cotton short sleeve
crew-neck T-shirts before the garment specimen is placed on the manikin.

After measuring the weights of the undergarments, it is apparent the target weights of the shirt and the
underwear are different.  Based on our experience, the target weight for the underwear appears to be  5.0 oz/yd (+/-
5%) and the target weight for the shirts appear to be 4.2 (+/- 5%).

_______________________________________________________________________________________________
2112-35     Log #3

_______________________________________________________________________________________________
Pamela A. Kavalesky, Intertek Testing Services

2112-28
Revise text to read as follows

The predicted percent total body burn based on the total surface area covered by sensors, excluding hands, feet and
head, for each specimen shall be reported as the body burn rating.

The Manikin test is designed to test the burn characteristics of the fabric. It is assumed that the hands,
feet and head will sustain 3rd degree burns and should not be used as a part of the predicted body burn calculation.

The TC based the 50 percent threshold for body burn partially on the inclusion of the head as a
"sensored area".  The TC rejects the comment because it would adversely impact the reported performance of the
fabrics being tested, effectively allowing a higher predicted burn injury while still passing the test.
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_______________________________________________________________________________________________
2112-36     Log #9

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

2112-29
Revise text to read as follows:

A.1.2.1 Users are cautioned that flammable clothing can contribute to the severity of burn injuries
through its their ignition and continued burning after exposure to flash fire.
Short-duration thermal-exposures can arise from other fire types in industrial environments. These include, but are not

limited to, jet flames, liquid fires (pool fires or running liquid fires), solid fires (fires of solid materials or duct fires),
warehouse fires, fires associated with oxygen.

Add the text regarding "Short duration thermal exposures . . . " expands the scope of the document
beyond flash fires. When the other types of fires occur, industrial personnel will have evacuated the area and trained fire
fighters in bunker gear will be involved and exposed to the other short term thermal exposures, not industrial personnel.

The annex material does not result in an expansion of the scope because it is, by definition,
guidance.  The committee reaffirms its action in the ROP to provide further explanation of types of fires that may result
in short-duration thermal exposure of industrial personnel.

_______________________________________________________________________________________________
2112-37     Log #4

_______________________________________________________________________________________________
Terry K. Clark, Anadarko Petroleum Corporation

2112-29
Revise text to read as follows:

Reject both the original proposal and the “Accept in Principle” proposal
Many of the proposals are an attempt to expand the scope and purpose of this standard. Focus of this

standard should remain on the protection and minimization of burns resulting from flash fires. the discussion of pool
fires, “Jet” fires, while interesting, all lie outside the original scope of both 2112 and 2113. It is not possible to predict
when or where a Jet fire may occur and because of that it is not possible to mandate flame resistant garments where
those things might occur. Working next to a natural gas pipeline does not constitute a significant risk to the worker,
whereas breaking of flanges, opening vessels that have contained hydrocarbons, without engineering or administrative
controls in place, does. It is these types of work assignments and conditions that this standard was written for, not
simply being somewhere that a Jet or pool fire could exist.

The annex material does not result in an expansion of the scope because it is, by definition,
guidance.  The committee reaffirms its action in the ROP to provide further explanation of types of fires that may result
in short-duration thermal exposure of industrial personnel.
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_______________________________________________________________________________________________
2112-38     Log #14

_______________________________________________________________________________________________
Joseph R. Hurt, International Association of Drilling Contractors

2112-29
Revise text to read as follows:

Flash Fire needs to be retained in the text of this paragraph and the committee needs to reject the
added text regarding additional fire types as they are not flash fires which is the original scope of the document.

Eliminating “Flash Fire” from the text and adding the other types of fires into the document expands
the scope of 2112. The document needs to retain its original scope and not be expanded for commercial purposes.

The ROP action did not result in removing "flash" from the existing paragraph.  The committee
reaffirms its action in the ROP to provide further explanation of types of fires that may result in short-duration thermal
exposure of industrial personnel.

_______________________________________________________________________________________________
2112-39     Log #30

_______________________________________________________________________________________________
Paul Prihoda, Anadarko Petroleum Corporation

2112-29
Both the "proposal" and the "accept in principle" should be rejected in entirety.

Removal if the word "flash" broadens the scope of this document which is inappropriate. This standard
is designed to provide a minimum performance measure as it pertains to flash fire, not all types of fires.

The ROP action did not result in removing "flash" from the existing paragraph.  The committee
reaffirms its action in the ROP to provide further explanation of types of fires that may result in short-duration thermal
exposure of industrial personnel.
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